Sn/Sb based alloy anodes have attracted considerable interest as electrodes for next-generation high performance Li-ion batteries (LIBs) owing to their high theoretical capacities. And fabricate porous structure is an effective way to improve materials' cycling performance. Here, we developed nanoporous SnSb alloy ribbon (NP-SnSb) through a melt-spinning/chemical-etching process and took it as electrode of LIB directly. Being of self-supported and binder free, the NP-SnSb shows a total outperformance over its nonporous counterparts both in cycling performance and kinetic characteristic. Besides, considering the melt-spinning/chemical-etching synthetic process is high-throughput and simple, the ribbon kind of alloy anodes have strong potential application for LIBs research.
Introduction
Due to their high Li-storage capacities, alloy-based anodes such as Si, Ge, Sn and Sb have been received intense attention since the 1980s for lithium rechargeable batteries [1] [2] [3] [4] [5] . To be specific, the theoretic specific capacity of Sn and Sb are 994 mAh g −1 (Li 4.4 Sn) and 660 mAh g −1 (Li 3 Sb) respectively. For comparison, it is as much 2.7 times and 1.8 times as that of graphite (372 mAh g −1
) [6] [7] [8] . However, a serious problem for alloy materials is the rapid pulverization during lithiation/delithiation cycles [9] [10] [11] . So, superfine alloy, active/inactive and active/active composite alloy materials, such as Sn/SnSb, Sn/SnCu, and SnSb/C have been made to improve structural stability of materials [12] - [17] . As for active/inactive and active/active composite materials, the [20] , thus the volume variation of the active component could be alleviated and the cyclic performance of alloy anodes improve impressively. Given the melt-spinning is a scalable, high-yield and rapid solidification process with high quench rates of ~10 6 K·s −1 , which can impart the alloys with nanocrystalline/amorphous features and intriguing material traits [21] [22], we here intend to use the method to produce the SnSb alloy ribbons of active/active composite and investigate its electrochemical performance in lithium-ion batteries.
During the entire Li-ion diffusion route, the solid-state diffusion of Li in host materials is the rate determining step which influences the power density of the battery. The diffusion rate is in inverse ratio to the diffusion length square [23] .
From the traditional microscale electrode materials to the nanometer particles, a reduction length from several μm to about 50 nm, the diffusion rate can increase by more than three orders of magnitude. So, nanosized materials have significant advantages in kinetics. However, it was found that when the particle size of active material is less than 100 nm, the particles would aggregate and merge into micrometer-scale particles during repeat Li insertion and extraction, thus lose the kinetic advantage [24] [25] . Although the aggregation can be alleviate by mixing dispersant such as carbon black with the active material, the introduction of the electrochemically inactive dispersant or matrix will cause the capacity loss of the electrode. Given the benefits endowed by porous structure, such as high tolerance toward the volume expansion [26] , shortening Li-ion diffusion distance and facilitating the permeating of electrolyte into the electrodes, especially the high conductivity and excellent electrochemical/mechanical stability that nanoporus metals (NPMs) present [27] , it is the porous architectures that should be feasible to increase the cycling performance of SnSb alloy anode. As is known, dealloying is a general corrosion procedure in which the "pores" is fabricated by selectively removal of more chemically active element from parent alloy within acidic or alkaline aqueous environment [28] [29] . Being low-cost and facile to scale production as the melt-spinning, chemical dealloying is an ideal method to fabricating porous structure.
As mentioned above, many approaches have been undertaken to mitigate the issues of poor cycling stability of bare SnSb anode. However, most of these strategies seem to be inappropriate for practical applications owing to their poor-scalability and throughput. Our approach is to develop a high-performance anode for 
Material and Methods

Synthesis of SnSb Alloy Ribbons
Firstly 
Synthesis of Nanoporous SnSb Alloy Ribbon
The ribbon precursors were chemical dealloyed in 2 wt% NaOH aqueous solution at 30˚C for 6 -72 hours. During the dealloying process, Sn atoms were selectively dissolved into alkaline solution, while the Sb atoms remained. The outcomes were washed times with ultra-pure water (18.2 MΩ•cm) until the pH was 7 and then dried in a vacuum oven at 60˚C for 12 h before further treating.
Material Characterization
The phase composition was verified by an X-ray diffractometer (XRD, Bruker, D8-Advance) using Cu Kα radiation at a step rate of 5˚ min −1 . The morphology of the samples was observed under a scanning electron microscope (SEM, FEI, Verios 460L) equipped with an X-ray energy dispersive spectroscope (EDS).
Electrochemical Measurements
To measure the electrochemical performance, the 2032 coin cells were assembled 
Electrochemical Performance of P-SnSb
The electrochemical properties of P-SnSb were tested in Li-ion battery by taking 
Microstructural and Phase Characterizations of NP-SnSb
Based on electrochemical measurements, we selected Sn 80 Sb 20 ribbon to exert chemical dealloying As shown in Figure 3 Figure 4 shows the morphology evolution of SnSb ribbon during the dealloying process. It can be seen that river pattern cracks appeared as the etching time reached 24 hours (Figure 4(a) ), then bunch of pinpoint holes generated between cracks after 48 hours (Figure 4(b) ), and bigger holes showed up among the smaller ones when the total time was 60 hours (Figure 4(c) ). It is certain that the morphology of alloy ribbon changed as the etching time increased and regulated pores does not form until the etching time was up to 72 hours. log log log
Electrochemical Performance of NP-SnSb
where i p is the peak current, v is the scan rate, a and b are constants. 
Conclusion
In summary, NP-SnSb electrodes were synthesized using a simple, low-cost and scalable melt-spinning/chemical-etching process. During serve as an anode in LIBs, the NP-SnSb electrode exhibited superior cycling capability and kinetics property to P-SnSb. That are attributed to the porous structure of the NP-SnSb help enhance the volume expansion tolerance and charge transport simultaneously. Additionally, the usage of ribbon electrode provide an new strategy for 
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